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Accelerated Weathering 

Its Use for Routine Testing of Paints 

Tin. ultimate criterion of quality and economic value of a coating 
material is the service rendered under the conditions for which it 
is designed. The prophesying of such service, through controlled 
laboratory tests frequently plays a major part in maintaining uniform- 
ity in production, and especially in designating the procedure to he fol- 
lowed in development work. Some service conditions are so \er\ simple, 
involving onl} one or two deteriorating factors, as heal or resistance to 
certain chemicals, that the> can easily he reproduced in the laboratory. 
More often. the> are \<t\ complicated, made up of numerous deterior- 
ating factors, changing in intensity from time to time. Thus, weathering, 
as associated with thr effects of climate, represents probably the most 
complex "I service conditions. 

Uthough exposures under the actual conditions in question can be 
resorted to for t<si purposes, in mosl cases this is far too slow and 
results in a continual demand foi test methods that will prophesy service 
in a comparath e|\ short period of time. The development of such tests 
has been along two distind lines. The one is concerned with measuring 
some one physical property of the finish and interpreting it ih an indi- 
cator of durability. Various distensibilit> measurements, whether the} 
be l>> means of a stress strain machine, bend tests, or the kauri reduc- 
tion tests, arc examples of thi> method. The difficulty with such practice 
i- to evaluate the degree to which the physical measurement is an actual 
indicator of possible service. The other direction of development has 
been toward duplicating in the laboratory an intensified arrangement 
of the deteriorating factors Accelerated weathering is the best known 
example along this line. 

The simulation of climate in a laboratory test method presents a 
\'i\ complex picture, when one considers the varieties of climate, its 
variation in the same location from yeai to year, and the difficulty of 
accepting an} one variation as a standard. In addition ited 

weather t">iin- has come i" include durability determinations for gas- 
eous industrial locations and even severe interioi exposures Hence, it 
is reasonable to e\pei i th.ii the problem musl be carefully studied from 
a theoretical and fundamental angle before .1 completely satisfactory 
lest method can h>- evolved According to published literature, con- 
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Some Fundamental Considerations 
of tiik Test Method 

The mechanical aspect of the application of an> test method will 
riiituralK Uv shaped l.\ its theoretical and fundamental considerations. 
\ brief suniniar> «>l th< -■■ as worked ou1 in this laboratory, 1 will facili- 
tate an understanding of the apparatus and the routine procedure. 

The deteriorating agents of weather, regardless of location. ma> he 
grouped under three general headings: sunlight, moisture and tempera- 
ture. Sunlighl is a \<t> variable factor, whose effects are hut poorly 
understood. Moisture may act as a vapor, resulting in high and low 
humiditv conditions, as a liquid in rain or fog, or as a solid in snow. 
Temperature ma\ cover warm or cold, including freezing, variations 
within these designations, or severe changes from our extreme to the 
other. The most prevalent natural weathering combination ma> be sum- 
marized as sunlight with low or high humidity, and at l<»\\ or high 
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Appabatus 

The mechanical development of accelerated weathering has been 
along two distinct lines, the one, the wheel or revoking drum type, and 
the other, the closed tank variety, as used in this laboratory. \ wide 
leeway i> permitted in the construction of the closed tank type to suit 
the individual conditions. Figures Nos. 1 and 2 illustrate a simple unit 
which will accomn 25 panels. 6x12 inches. The panels must be 

transferred by hand for the refrigeration exposure periods. To overcome 
such handling and, also, to make the changes more instantaneous and 
thus more effective, the combination equipment illustrated in Figures 
Nos. 3 and 1 is used. This apparatus w i ire of 50 panels, 6x 12 

inches. Naturally, reducing the size of the panels, if permissible, will 
considerably increase the actual test capacities of these units. 

Light and Water Exposure Tank 

The essential features of both arrangements air the same. \ circular 
tank "A," Figures Nos. I and 3, with a readily removable cover, con- 
stitutes the light and watei spra} chamber. The tc^t surfaces are two 
feet from the light source. In the combination unit t be panels are fastened 
to an inner movable drum ("B," Figure No. :i instead of the wall of 
the light tank. Air circulation is maintained b\ means ol revol\imj fins, 
"C," Figures Nos. 1 and 3. Radiation from the walls i^ relied upon to 
dispensate the excess heal gen< i it' -I by the light, and quite a close con- 
stant temperature can be maintained b> varying the speed of revolution 
of the fins. A tank temperature of 130° to 110° F. has been adopted as 
standard for all light exposui 

Humidity Control 

High humidity is developed b} atomizing warm water in the tank. 
("D," Figures Nos. 1 and 3.) A Schutte and Koerting (Philadelphia. 
Pa.) % mm. brass nozzle serves very well for this purpose. It is advis- 
able to cap the atomizer with a fine mesh copper screen to further break 
up the misl Some Laboratories have been using a jet of steam for humidi- 
fication, but this method has proven rather difficult to control. 

The low humidity condition is effected l>> a circulation of the air in 
the tank through an auxiliary drying circuit. K. Figures Nos. 1 and 
3.) A simple drying apparatus is suggested in Figure V 7 Water 
cooled surfaces are used to throw out the major portion <>t* the moisture, 
followed by a silica gel treatment to obtain the final drying. One-half 
cubic foot per minute during the entire dry period is recommended as 
the rate of circulation t<>i t h-- air. The dimensi his and quantities detailed 
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for Vutomatii Starting Mercury Kn I. imp- Low Pressure 



to ipproximatel} 5 per cenl b> weight is sufficient for efficienl 
linn. \n additional six hours should be allowed for complete cooling of 
the dehydrator, With mosl exposure cycles, one reactivation in two tn 
three weeks has pro ient. It takes about one-half hour to bring 

ill. Ii_lii i.mk in Figure No. 3 from saturated humidity at I M> F. to 
less than LO percent relative humidity at 140 F. 

U ater or Rain Spi 

The nozzles for the water spra) exposures, simulating rain, 
attached to the ventilating blades as "G," in Figures Nos. I and :>. It 
i- desirable to inclose these nozzles in cone-shaped shields to prevent 
,tns back splash of tin* water to the i the mercury arc tube. 

Warming the spra} watei to about 90° F. speeds up the deteriorating 
action of this weathering factor, but thU is uot an essential procedure 
i results 

net 

Ks previously noted, with tin* single chamber unit (Figure No. I . 

i he i'ii i-' i ii i< »n exposui i i i< v <l on ii quar- 
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howevei the principal reason thai it emits less far ultra-violel than is 
, I, ,i icteristi< "1 ill" high pressure 1 viarcs often used for ihU work. 

The lamps are constructed especially for accelerated weathering 
purposes 5 and can be obtained in (en, twent) and thirty inch lengths 
with in automatic starting attachmenl as shown in Figures Nos 
1 1 1 . 1 9 \ slight quiver of the mercury establishes an ar< between the 
auxiliary electrode I and II. which then jumps to J b the huh 

resisti ad the inductance C. The circuit through the auxiliary 

i l( i trode is then cut. These burners give 2500 to 3000 hours < ontinuous 
service. Since the failure is usually ,lllr ,,n ' v ,n il clouding of the lulu- 
u.,ll the) can b r< erviced l>> the manufacturei a1 a r< isonable cost. 

II,, ,,,. tor) running characteristics of the lamps when 

n< w (serviced ai • as follows: 

I | No. | Running Characteristics i N I 
I oltage *'"/" 

10 inches I W 

20 •' l 10 

I i, consumption is controlled l»\ means of the resistances 

i,, the circuit. It is recommended thai the watl asumption be 

,,| IM IU increased with service, so thai ai the end of twelve hundred 

u ii will be aboul 20 per cenl higher than the original, and thereafter 

kepi a1 this higher value until the lamp is reserviced. \n approximate^ 

i onstanl total intensity can iln^ be maintained. 

nstruction Materials, Costs and Modifications 
Gall h,i .1 iron and iron piping can be used, bul because of the 
sr \\ corrosive conditions, monel metal (Hi m < h ■ ,nl ,Mr l, - [,t u,(1 
wa1 3 foi the piping are recommended 

,,,,,, we \\ for the dehydrator and refrigeration cabinel lii 

h i s rather diffi< ul1 to make an) definite estimate ..I" cosl for either 
the single lank or the combination units. Costs will var> depending 
the labor rate, whethei the job is done in the factor) shops or lei 
,„, , ,, nI tl gle tank and the combination unil h 

built in ..in ps using monel metal and brass a- the construction 

,,,,,!, ri ds I hi sing! I .nk unit, Figure N ipproximatel) 

mi mi | bis ii 'I included the mercury burnei trol, silii i 

dehydrator, mo1 bu1 excluded th< bine and 

l,,u tempei itur< i cposure boa I " ""'*• ^- ■ x 

5l slight moi IS >0. In this case, all of the auxiliary equip- 
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Exposure Procedure 

The climatological data for Palmerton and the vicinity over a period 
of years has been used as the working basis Cor developing an accelerated 
exposure cycle. 6 The weathering characteristics of this accepted stand- 
ard of comparison will probably hold good in a general way for a con- 
siderable portion of the I nited States. Research results have indicated 
that in the development of exposure cycles due consideration must be 
given to the differences in susceptibility of the materials being tt^trd 
to the individual deteriorating factors of weather. Thus, for the present, 
it is desirable to use different cycles for various classes <•!' materials, 
even though the same outdoor conditions are to be simulated. 

Oleoresinous Housepaints and \ arnishes for Exterior Service. 

The following cycle has been giving satisfactory results when used 
for testing this class <>l materials: 



Monday 



Tl 1 SDA3 



\\ EDNESDAY 



Tn i i 



Friday 



Sundai ro 
Monday 



11 eathering Factor 

(Refrigeration period 
\\ ater spra} 
Lighl high humidil \ 
Lighl low humidity 

!\\ atei spray 
Refrigeration period 
Light —high humidity 
Light low humidil ) 

igeration period 
\\ atei spra> 
Lighl —high humidil \ 

Refrigeration period 
\\ ,t. i spray 
Light low humidity 
Light high humidil \ 

Refrigeration period 

\\ ater spray 

Light — low humidity 

Refrigeration period 

\\ ater -. 

I high humidil > 

Light — high humidil j 

I i_ fit low humidity 

(I ight -high humidity 
I ight —low humidil \ 
\\ itei spra^ 
Refrigeration periods 



Duration 
1 ! 2 hours 
:{ ' 2 hours 
153 2 hours 
2) j hours 

'.\ ] ■> hours 
2]/ 2 hour-, 
15 ' 2 hours 

2} ■> hours 

hours 
:\ ' 2 hours 
18 hours 

2 1 j hours 
33 j hours 
L5 ' 2 hours 
2Yi hours 
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hours 
hours 
hours 



hours 
\ ' _> hours 

18 hours 

11 hours 
1 hours 

Ml i , hours :>i.i% 

I" hours 24.1% 

21 hours 12.5% 

15 hours 9.0% 



The aumber of hours designated foi each exposure period aeed not 

be absolutely adhered to, but may be varied slightly to meet individual 

H \ Nelson I i Schmutz and D. L. Gambli \ tthering: Further Develop- 

ment oi Apparatus and Exp Am. Soc. Tes ' I 26 Part II 1926 
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A-GAS MIXING CHAMBER 

B -GLASS FLOW METERS 

C-TEST PANEL SURFACES 

D -CIRCULATING FAN 

E -HUMIDIFYING SPRAY & SCREEN 

F-DRAIN 

i 

Gas! |..isure Cabinet. 
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Preparation of Panels 
The general recommendation is that all test surfaces be finished 
according to the s\stem used in ordinar> practice. The undercoaters 
have a vital hearing upon the life of the finishing coat and must receive 
careful consideration. 

The preparation of metal panels presents no particular difficulty. 
Non-copper bearing black iron is recommended for testing paints used 
primarily for metal protection purposes, and polished sheet steel for 
automobile finishing lacquers. Twenty-two gauge. ! :r _» inch, is a desirable 
thickness gi\ing sufficient thickness without excessive weight. 

For test- nn u.M.I. tie' proper preparation of the test panel has 
more bearing upon the successful application of accelerated weathering 
as a test medium than any other one factor. Wood failure, such as slit- 
ting, cupping and cracking itl} intensified in an accelerated sys- 
tem. Thus, it a wood is selected which is particularly susceptible t<> such 
failures, tie- actual durability of the finishing materials is masked. 
Selected edge grain western red cedar has been found to be particularly 
resistant to wood failures and quite satisfactory for accelerated weather- 
ing work. The panels should be at least ;; t inch thick for a 6 \ 12 inch 
size, and Y 2 inch for the small, i sizi 3 Whenever flat grained material 
is used, the sap and not the heart side of the hoard should be used as 
the tesl surface. Too mu< h emphasis cannot be placed upon the pr< 
selection of the wood to be used. 
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Outdoor Exposure approximately I \ 

Figure 11 
I pai itive Failures of a Representative House Paint. 
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